Polyamine depletion switches the form of 2-deoxy-D-ribose-induced cell death from apoptosis to necrosis in HL-60 cells.
Our previous studies demonstrated that intracellular polyamine depletion blocked HL-60 cell apoptosis triggered by exposure to 2-deoxy-d-ribose (dRib). Here, we have characterized the intracellular events underlying the apoptotic effects of dRib and the involvement of polyamines in these effects. Treatment of HL-60 cells with dRib induces loss of mitochondrial transmembrane potential, radical oxygen species production, intracellular glutathione depletion and translocation of Bax from cytosol to membranes. These effects are followed by cell death. However, the mode of cell death caused by dRib depends on intracellular levels of polyamines. d-Rib-treated cells with normal polyamine levels, progressing through the G(1) into the S and G(2)/M phases, undergo apoptosis, while in polyamine-depleted cells, being blocked at the G(1) phase, cell death mechanisms are switched to necrosis. The present study points to a relationship between the cell cycle distribution and the mode of cell death, and suggests that the level of intracellular spermidine, essential to cell cycle progression, may determine whether a cell dies by apoptosis or necrosis in response to a death stimulus.